DPX-400 spectrometer with CDCl 3 or C 6 D 6 as the solvent and TMS as an internal standard. Melting points were measured on a WC-1 microscopic apparatus and were uncorrected. GC analysis was performed on Agilent 4890D gas chromatograph. Mass spectra were measured on a TRACE GC ULTRA-DSQ spectrometer. EA data were recorded on Elementar Vario ELIII spectrometer. Unless otherwise noted, reagents were commercially available and used without further purification. (Z)-β-bromostyrene was prepared according to the literature methods. [1] All organic solvents have been purified prior to use. All of the known products were identified by comparison of melting points, 1 H NMR, 13 C NMR spectra and mass spectra with the literatures or elemental analyses and unknown products were identified by elemental analyses.
Synthesis of (Me 2 NCH 2 CH 2 O) 2 Pd·2AcOH
A solution of Me 2 NCH 2 CH 2 OH (0.24 g, 2.68 mmol) in toluene (10 ml) was add to a stirred solution of Pd(OAc) 2 (0.3 g, 1.34 mmol) in toluene (10 ml), and the mixture was stirred at room temperature. After 2 days all volatiles were removed under reduced pressure to give 2 as a yellow crystalline solid. Yield 0.54 g (80% Genaral procedure for Palladium-Catalyzed Sonagashira reaction of β-bromstylene and teminal acetylene. (Table 2 and Table 3 ) Table 3 , entry 2, for example: β-bromstylene (183 mg, 1.0 mmol), p-tolyacetylene (174 mg, 1.5 mmol), alkoxopalladium complex (3 mg, 1 mol%), Cs 2 CO 3 (652 mg, 2.0 mmol) and DMF (2 ml) were added in Shelenk flask under nitrogen atmosphere. The reaction mixture was stirred at room temperature for 20 h. Then water (50 ml) was added and the resulting mixture was extracted with dichloromethane (20 ml × 3). The combined organic layer was dried over anhydrous Na 2 SO 4 . After filtration, the solvent was removed under reduced pressure. The residue was purified by TLC using petroleum ether as an eluent to give the pure diphenylacetylene. Yield: 93%.
1,4-Diphenylbut-1-en-3-yne (5aa). [2] White 
1-Phenyl-4-tolylbut-1-en-3-yne (5ab).
[ 
1-Phenyl-4-o-trifluoromethylphenylbut-1-en-3-yne (5af).
Yellow oil. For (E) 1-phenyl-4-heptynylbut-1-en-3-yne (5ah). [5] Yellow oil. 1 1,4-Diphenylbut-1-en-3-yne (5ba). [6] White oil. For (Z) (2-(Phenylethynyl)but-1-en-3-yne-1,1,4-triyl)-tribenzene (9). [7] Yellow solid. 1 (E)-1-phenyl-3-methyl-3-en-1-pentyne (10). [8] Yellow oil. 1 Crystal data and refinement parameters for 2 and 7 are given in Table 1 -5. Single crystals of 2 and 7 suitable for X-ray diffraction analysis were grown from toluene and CH 3 OH solutions, respectively. The data were collected on a Oxford Gemini E diffractometer using Mo/Kα (0.7107 Å; for 2) and Cu/Kα (1.54184 Å; for 7) radiation and ω-scanning mode at 291.15 K. Absorption corrections were done semi-empirically from equivalents. [9] The structures were solved by direct methods [10] and refined by full-matrix least-squares based on F 2 . [11] All non-hydrogen atoms were refined anisotropically. All hydrogen atoms except H3 in 2 were put into the calculated positions and refined using a riding model with distances C-H = 0.96 (CH 3 ), 0.97 (CH 2 ), 0.93 Å (C Ar H), and U iso (H) = 1.5 U eq (C), 1.2 U eq (C), and 1.2 U eq (C), respectively. Atom H3 in 2 was found from the difference Fourier synthesis and refined isotropically. CCDC 869934 and 869935 contain the supplementary crystallographic data on compounds 2 and 7. These data can be obtained free of charge from the Cambridge Crystallografic Data Centre via www.ccdc.cam.ac.uk/data_request/cif.
NMR Data
Cat I 1H_000001r Crystallographic data for complex 2. Crystallographic data for complex 7. 
